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This invention relates .tocertAin new and use- 
ful improvements ivï, univevsal:joints or couPlings. 
If bas for ifs primary object to provide a 
simple and efficient universal-joint which is so 
designed and constructed as to connect and 
transmit apartial or complete rotating"m0tion 
from one member fo another, Whether the'axes 
of rotation of the .respective-mémbers are af an 
angle fo each other, or off center fo each.other, 
or in alinement with each other,, or thereis .pres ï 
ent :a .c0mbination of any or .all-.of these.Con-di- 
tions through a given cycle. 
An0ther object of tlïe invention is to !provile 
a .universal joint Which is composed of fev part 
andwhich.does not require theclose tolerances, 
accurate fittings and 0her characteristïcs usu- 
ally necessary in the present joints of this type. 
A further object is to provide a durable and 
inexpensive joint of this character which is so 
designed as to automatically and constantly ad- 
just the parts fo compensate for ordinary wear, 
and which is free from looseness between parts 
and objectionable back lash. 
Other features of the invention reside in the 
construction and arrangement of arts herein- 
af ter described and particularly pointed out in 
the appended claire. 
In the accompanying drawings: 
Figure 1 is a sectional elevation of my improved 
universal joint. Figure 2 is an end view of the 
joint with the connecting shaft in cross section. 
Figure 3 is a sectional view similar fo Figure 1, 
taken on line 3--S of Figure 1. Figure 4 is an 
enlarged cross section taken on line 4--4, Figure 
2. Figure 5 is a perspective view of the joint. 
Figure 6 is a side elevation of the joint showing 
the displacement of ifs coupling members in an- 
gular relation. 
Similar characters of reference indicate corre- 
sponding pars throughout the several views. 
In the preferred embodiment of my invention 
shown in Che drawings, the saine comprises three 
relatively connected coupling members or plates 
I, t l and 12, the end eoupling member Ifl be- 
ing pinned or otherwise fixed on a shaft 13 and 
the companion end coupling member ! being 
pinned or otherwise fixed on a companion shaft 
14, while the intermediate coupling member 
is free of the shafts and disposed in a plane be- 
tween the end members. Axially connecting the 
end coupling members with each other and pass- 
ing freely through a central opening ! in the 
intermediate member 12 is a tension spring 
This spring may be connected af its ends in any 
suitable manner to the companion coupling 
members I} and II. By way of example, the 

hubs o£ sueh membërs 
thead41ile 6Iïënîngs 
en 0f bhe sp:are:seuely 
in'igures:l an-3. . 
5 :The :end c0apling/membërs :are dentïCa] 
conçrucçion, 
sitely-exnding or diametrically-oPposed's 
19 WhiCh :may :be CàSt, tampe or -oteTwise 
ïormed," the arms ing proîdèd :.n .their:Iflër 
10 faces n-d ad]acéntthe .utër 
diametricaI:àlinëd elonggtdd: race=YS"flfo  
receiving in arg. rèlati0ff..tNée,.and:th op- 
posing-ides of'theïfirmedi coplîngmém - 
ber 12,"£he :adj0iig sies0f )C0mpani0n 
15 ing .ëlemefi-iCh-are prëfëràbly'inthe-form 
of balls '2 I. èserace:wáys-àre ona cmon 
cenr line inrsectg the axis of the compan- 
ion couplig member and they are located equi- 
distant from the such axis. As shown in Fig- 
20 es 1 and 3, the arms of the companion end 
coupling members I fl and Il are OEsposed in 
clssed relation or af sutantially right angles 
 each other. 
The inrmedia coupling-member 12 is com- 
25 plemental in shape fo the oppositely-positioned 
end coupling members Ifl and Il d for this 
ppose is substantially cruci-form in shape, and 
includes a hub 22 containing the spng-receiv- 
ing openg 15 and diametrically-opposed arms 
30 23, 2 disposed in registering relation with the 
companion arms 19 of the end coupling mem- 
rs, as clearly shown in Figures 5. Adjent 
eir ouïr ends, those arms 25 of the inrme- 
diate coupling member are pvided with out- 
35 wardly-facing, diametrically-alined, elongated 
race-ways 25 which are in opposing registering 
relation with the complementary race-ways 
in the arms of the end coupling member I to 
receive the opposite sides of the oempanion halls 
40 21 in bearing relation there, while the other 
set of ar 2 of such intermedia member have 
silar race-ways 26 in their opposite faces 
which are in opposing registerg relation with 
the complementary race-waYs in the as 19 of 
45 the end couplg member II fo accordingly re- 
ceive the companion bulls in bearing relation 
thereto. 
The ball-receiving race-ways 2 in the ier 
faces of the end coupling members I fl, Il and 
50 the complementary race-ways 2, 26  the op- 
posi side faces of the inrmedia coupling 
member 2 are such as  prevent a displace- 
ment of the halls 2 in a lateB1 or circer- 
ential directon but do petit a limited radial 
55 movement of the halls therein. 
e spring 6 fctions fo noally urge the 
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end coupling members, as well as the inter- 
mediate member through the intervening ball 
and race-way connections, toward each other 
in such a manner that the whole assembly as 
effectively, and yieldingly retained as a self-con- 
tained unit and yet possessed of universal flexi- 
bility fo adapt if to axial miialignments etc. In 
Figure 6, for example, the joinedshafts are af an 
angle as we]l as displaced laterally out of line 
and it will be noted that the intermediate cou- 
pling member 12 and the end coupling mimber 
I I are af an angle fo the vertical while the com- 
panion end coupling I 0 is vertical with the halls 
21 between the latter and the intermediate ruera- 
ber functioning as fulcrums. If will also be noted 
that the balls 21 between the opposite face of 
the intermediate member and the end. member 
Il bave permitted the necessary latera] off-set- 
ring or displacement of these coupling members. 
While the spring 16 ii uied in most installations, 
if may be omitted when the coupled shafts are 
flxed in bearings against end-wise displacement, 
whereby the coupling platei 10, Il and 12 with 
their interposed bearing elements 21 are held as 
a unit. 
While the bearing elements are preferably in 
the form of balls, they may be of any other form 
and depending upon the size of the unit, the 
number of bearing elements may be increased. 
I claim as my invention: 
A universal joint, cornprising end coupling 
members adapted for connection to opposing 
shafts and each including an attaching hub and 
diametrically-disposed arms, an intermediate 

4 
fulcruming coupling member including a hub 
having two sers of diametrically disposed amas 
ai substantially right angles fo each other, one 
set of arms being adapted for registering and 
5 fulcruming relation with the companion aras 
of one of the end coupling memberi and the other 
set of arms for registering and fulcruming rela- 
tion with the aras of the companion end cou- 
pling member, complemental radial race-ways in 
10 the inner faces of the outer portions of the end 
coupling member aras and in the opposing faces 
. of the outer portions of said intermediate cou- 
pling member arms, halls guided in said races 
and on which said intermediate coupling mem- 
15 ber ii adaped to fulcrum, the hub of the inter- 
mediate coupling member having an axial open- 
ing therein, and a tension ipring connected at 
iti ends fo the hubs of the end coupling mem- 
beri and passing through said opening in the 
20 hub of the intermediate coupling member. 
VICTOR C. HUNTINGTON. 
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